ABSTRACT:
its accessibility and convenience. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 Here, we have chosen a small organic molecule ortho-phthalaldehyde (OPA) to image and 1 quantify native neurotransmitters in live neuronal cells [30] [31] [32] . We hypothesized that the highly nucleophilic primary amine group of MNT would readily form an isoindole with OPA, which 3 will be further stabilized by the aromatic ring of the individual neurotransmitters, e.g. catechol 4 amine (for DA) and indole (for 5-HT). The suggested reaction schemes are shown in Scheme 1.
5
DA can give rise to compounds I, II and III, while 5-HT can yield IV, V and VI. to polymerization of DA-OPA adducts through catechol moiety. These polymerization reactions 22 are described in the Fig. S3-S6 . ESI-MS also supports the formation of adduct I (Fig. S7 ). For 5-
23
HT, due to the absence of such reactive moiety, no polymerization was observed. ESI-MS
24
further support the formation of product V and VI (Fig. S10, S11 ).
25
We then tested the fluorescence properties of the coloured products. The DA-OPA adduct has 26 its excitation maximum (λ ex ) at 446 nm (Fig. 1A , magenta) and it emits in the region from 500-27 640 nm, with a peak at 557 nm (Fig. 1B, magenta) . 5HT-OPA has the excitation maxima at 401 28 nm (Fig. 1A , red) and emits in the region of 470-620 nm, with a peak at 490 nm (Fig. 1B, red) .
29
Excitation and emission spectra of the OPA adducts of nor-epinephrine and L-DOPA are similar
30
to that of DA-OPA ( Fig. 1A and 1B, green and blue respectively). The reaction of MNT with
31
OPA at pH 5.5 (estimated intravesicular pH) is nearly as efficient as in neutral pH 7.4 (Fig. 1C) .
32
OPA by itself has very little fluorescence (Fig. 1B, black) , so the fluorescence enhancement for 33 DA-OPA compared to OPA is > 20X (Fig. 2) . A small peak at 532 nm is visible in the emission 34 spectra. This is an artefact due to Raman scattering. We then tested the selectivity of this aromatic amino acids, so we investigated the selectivity of the sensor against the 20 common 37 amino acids (listed in the legend of Fig. 2 ) at the same concentration. We also tested 17 other 38 compounds using the same protocol (Fig. 2) Next, we attempted fluorogenic detection of 5-HT and DA in live cells, using the cell lines Coherent Inc., USA) laser operating at 740 nm and producing ~ 100 fs pulses (repetition rate, 76 27 MHz) was used for three photon excitation, and the cells were visualized using a custom- The images obtained from the 3-PE and 1-PE experiments showed very similar punctate 35 objects, which may be vesicles or vesicular clusters. While there was some movement of these 36 objects and the morphology of the cells did change somewhat in the intervening time, the 37 similarities between the structures are obvious.
38
To further confirm that the same chemical reactions occurred inside the cells as had been 39 observed in vitro, we performed mass spectroscopy of the cell extracts after OPA treatment. 
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